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Introduction: The aim of this study was to investigate whether teenagers and
adolescents (10–22 years) with asthma or asymptomatic bronchial hyperresponsive-
ness, were more likely to experience vocational or professional career limitations in
the future, as compared to non-asthmatic contemporaries.
Methods: Data were used from a 14-year follow-up study in general practice,
investigating the relationship between respiratory health in childhood and
adolescence. At follow-up, the respiratory health status and information about
career limitations were obtained.
Results: There were no statistical significant differences between asthmatics
(n ¼ 52) and non-asthmatics (n ¼ 154) in the proportion currently employed
subjects, or contract type. Most examined career limitations were infrequently
reported in both groups, but seemed to occur slightly more frequent among
asthmatics. Asthmatics seemed to have an increased risk for limitations in daily
activities both attributable to their respiratory health (OR ¼ 2.6, 95% CI [1.0; 7.0])
and all-cause (OR ¼ 1.8, 95% CI [0.9; 3.3]), and for absence from work all-cause
(OR ¼ 1.7, 95% CI [0.9; 3.3]). However, the differences were in most cases in the
magnitude of only a few days per year. Neither lung function nor bronchial
hyperresponsiveness did predict absence from work, or limitations in daily activities.Elsevier Ltd. All rights reserved.
of General Practice/Family Medicine (HAG 117), Radboud University Nijmegen Medical Centre,
Netherlands. Tel.: +31 24 3614611; fax: +31 24 3617084.
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K.H. Orbon et al.1164Conclusion: Asthmatic young adults seem to experience somewhat more limitations
in their vocational and professional careers. Nonetheless, the majority of the young
asthmatics seem to be only slightly limited in their careers. In non-asthmatic young
adults the presence of asymptomatic bronchial hyperresponsiveness does not seem
to lead to career limitations.
& 2005 Elsevier Ltd. All rights reserved.Introduction
Work disability and other career limitations attri-
butable to respiratory health are a common
problem among adults with asthma.1–12 Eight
percent of the US population aged 25–70 years
experienced work inability or work limitations due
to asthma,10 whereas of patients with asthma 43%
reported this kind of restraints.10 The European
Community Respiratory Health Survey showed that
of all adults aged 20–44 years in the general
population about 4% had either changed or left
their job because of respiratory problems, while
this figure was much higher (11%) among those with
asthma or chronic bronchitis.2 The Asthma Insights
and Reality in Europe survey11 reported that 17% of
the adults with asthma reported sick leave, and
almost a quarter felt limited in their professional
career due to their respiratory health. These
figures imply that asthmatics are at higher risk for
experiencing limitations in their vocational training
or working career. This is partially explained by the
fact that many workplace exposures are known to
induce substantial deterioration of asthma or may
even cause new-onset asthma.13–16 This is in
conflict with one of the generally accepted goals
for long-term asthma management: no asthma-
related limitations in daily activities.17
A controlled study using follow-up data from a
birth cohort in the UK has prospectively examined
the association between respiratory health and
working career in young adults.8 In this study a
history of asthma or wheezing illness had a small
adverse effect on employment status. However, the
differences found in the duration of employment
were only small and generally non-significant.8 A
potential effect on other negative vocational or
working career events, such as study delay or drop
out and sick leave in general, have not been
investigated prospectively. Studies among for ex-
ample hairdressers showed that they are at higher
risk for experiencing work-related respiratory
symptoms and even having to leave the profes-
sion.18,19
Previous investigations suggested that asympto-
matic bronchial hyperresponsiveness is associated
with an increased risk for both the developmentand outcomes of asthma in the future.20–23 Subjects
with bronchial hyperresponsiveness are thought
to be more prone to experience difficulties when
exposed to irritants at work. Whether asympto-
matic bronchial hyperresponsiveness has a negative
impact on employment is unknown.
Therefore, the aim of the current study was to
investigate whether young adults with a history of
asthma or asymptomatic bronchial hyperrespon-
siveness are more likely to experience vocational or
professional career limitations or limitations in
other daily activities (e.g. housekeeping, leisure
activities) in the long-term, compared to contem-
poraries without asthma. We also explored deter-
minants of recent absence from work and
limitations in daily activities in this cohort.Methods
We used data from a 14-year follow-up study of a
general population cohort of Dutch adolescents in
which the relationship between respiratory health
in childhood and asthma in young adults has been
investigated.24,25 This study was approved by the
medical ethics review board of the Radboud
University Nijmegen Medical Centre. Details of
the original cohort study are summarized below.Study design and initial study cohort (1989)
All subjects from the 1967 to 1979 birth cohort who
were registered in one of the four general practices
of the Nijmegen Continuous Morbidity Registration
(CMR) were invited for an initial respiratory health
assessment in 1989. The CMR is a database in which
the general practitioners (GPs) prospectively re-
cord all episodes of illness, chronic diseases,
diagnoses in specialist care, and socio-economic
status for as long as they are registered in these
practices.26,27 In the CMR it is standard procedure
to record socio-economic status of the family
situation based on the profession of the breadwin-
ner according to a profession classification com-
monly used in the Netherlands.26,27 In the initial
assessment 551 subjects (60% of the initial birth
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tionnaire which was based on the standardized
questionnaire (children’s version) of the British
Medical Research Council (BMRC) and the American
Thoracic Society (ATS).28 Spirometry and a hista-
mine challenge test were performed. Histamine
challenge tests were performed following the
shortened protocol of the European Respiratory
Society standard testing procedure.29 Subjects with
a provocative concentration of histamine causing a
20% fall (PC20) in forced expiratory volume in 1 s
(FEV1) of p 8.0mg/ml were labelled as bronchial
hyperresponsive (BHR+).Reassessment (2003/2004)
Of the 551 subjects, 468 (85%) could be traced in
2003/2004 and were invited for participation in a
reassessment. Spirometry and the histamine chal-
lenge test were performed using the same proce-
dures as in the initial assessment, and the same
respiratory symptoms questionnaire was adminis-
tered. In addition, subjects completed a question-
naire on vocational and professional career events,
a fatigue questionnaire,30 and the Darmouth COOP
functional Health Assessment Charts/Wonca.31,32
The latter two are short and easily used generic
questionnaires that are commonly used in general
practice settings. They concern psychosocial as-
pects that are important factors associated with
activity limitations. The fatigue questionnaire
classifies subjective physical fatigue by means of
four questions on a 7-point Likert scale. The higher
the total score (range 4–28), the more fatigue a
subject experiences.30 The Darmouth COOP func-
tional Health Assessment Charts/Wonca question-
naire31,32 is a self-administered questionnaire
designed to measure generic functional health
status, in which five domains are explored by one1. GP diagnosis asthma1 (n=24)
Or
2. Asthma symptoms2 in combination with:
 bronchial hyperrespons
Or
 bronchial obstruction4
1 Diagnosed by GP with asthma or >4 episodes of acute bronchitis
2 at least one of the following asthma symptoms: chronic cough, w
3 PC20 8.0 mg/ml (provocative concentration histamine causing a
4 FEV1FEV1 predicted - SD
Figure 1 Asthma categorization basedquestion each: physical fitness, feelings (emo-
tional), daily activities, social activities, and over-
all health. Each item is rated on a 5-point
scale ranging from 1 (no limitation at all) to 5
(severely limited). The career events questionnaire
assessed the total number of days absent from
work, and the number of days absent specifically
attributable to respiratory health complaints in the
past 12 months (further described as ‘all-cause
work absence’ and ‘respiratory work absence’,
respectively). It also recorded the number of days
with limitations in other daily activities (i.e.,
household chores, leisure activities, sports), and
inquired vocational and professional career limita-
tions (Table 2).Asthma, non-asthma, and asymptomatic
bronchial hyperresponsiveness
Participants were categorized as ‘asthma’ or ‘non-
asthma’ based on the data obtained in the initial
assessment in 1989. Patients were labelled as
asthma if they had (a) been diagnosed with asthma
by their GP, or (b) has had at least four episodes of
acute bronchitis in the CMR database prior to the
1989 assessment, or (c) they had reported at least
one asthma symptom (i.e. chronic cough, wheez-
ing, chest tightness with wheezing, or dyspnea) in
combination with bronchial hyperresponsiveness or
bronchial obstruction (FEV1oFEV1 predicted—2 SD)
in the initial assessment (Fig. 1). All other subjects
were labelled as non-asthmatic. The subgroup
non-asthmatics was further subdivided in ‘non-
asthmatic BHR+’ and ‘non-asthmatic BHR’, in
order to investigate the long-term association
between asymptomatic bronchial hyperresponsive-
ness and future vocational and professional career
limitations.iveness3 (n= 38), (n=23 undiagnosed by GP)  
(n= 18), (n=11 undiagnosed by GP)
 before the initial assesment
heezing, chest tightness with wheezing or dyspnea  
 20% fall in FEV1 (forced expiratory volume in one second)   
on initial assessment 1989 (n ¼ 52).
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K.H. Orbon et al.1166Absence from work and limitations in daily
activities
The number of days with respiratory work absence
in the previous year was dichotomized in: ‘no
absence’ or ‘X1 days absent’. All-cause work
absence was dichotomized as ‘p2 days absent’
versus ‘42 days absent’. These cut-off values were
based on the median values of the self-reported
number of days absent from work in the total study
population. Limitations in daily activities (respira-
tory as well as non-respiratory) was dichotomized
using the same cut-off values.Statistical analysis
Differences between the asthmatics and non-asth-
matics in demographic characteristics, lung func-
tion, use of pulmonary medication, functional
health status, fatigue score, vocational and profes-
sional career limitations at the time of the
reassessment were compared using independent
means t-tests or w2-tests (when the expected
cell count was o5 Fisher’s exact test was used).
Odds ratios (ORs) were estimated using univariate
logistic regression analyses for the differences
between asthmatics and non-asthmatics in future
respiratory work absence, all-cause work absence,
respiratory limitations in daily activities, and
all-cause limitations in daily activities. Only
subjects who had been in paid employment for
at least 6 months in the year prior to the
reassessment were included for the analysis on
work absence. In order to investigate the influence
of asymptomatic BHR on future career limitations,
the differences in absence and limitations between
the non-asthma BHR+ and BHR subgroups
were similarly analysed as described above for the
comparison of the asthma and non-asthma sub-
groups. We also univariately examined associations
between all-cause absence from work and limita-
tions in daily activities retrospectively assessed
at the time of reassessment, and lung function
indices (i.e., FEV1, FVC, FEV1/FVC) and BHR
from the initial 1989 assessment. Associations
between lung function indices, BHR, physical
fatigue, gender, educational level and functional
health status assessed at the time of reassessment,
and all-cause absence from work and limitations
in daily activities in the previous year were
univariately analysed. All tests were two-
sided and comparisons with a o5% probability of
Type I error were considered to be statistically
significant.Representativeness of the study population
To assess the representativeness of our study
population several sociodemographic features
(i.e. age, gender, socio-economic class of the
family situation based on profession of the bread-
winner) were compared between participants and
non-participants in the reassessment of the original
birth cohort. We also examined whether there was
selective loss to follow-up between the initial
assessment and the later reassessment by compar-
ing participants and non-participants with regard to
the data obtained in the initial 1989 assessment
(i.e. age, gender, smoking status, asthma symp-
toms, BHR, FEV1, FVC, and FEV1/FVC).
Results
Participants
In the 2003/2004 reassessment 206 subjects (44% of
invited) were willing to participate and were
included in the current analysis. Participants were
aged between 24 and 37 years at the time of
reassessment. Mean age was 30.0 (SD ¼ 3.2) years
(Table 1), mean duration of follow-up was 13.8
(SD ¼ 0.5) years. Fifty-two subjects (25%) had been
labelled as having asthma (24 GP diagnosed, 28
based on the outcome of the initial assessment),
the remaining 154 subjects were labelled non-
asthma (Fig. 1). Eight (15.4%) of the asthmatics
reported present use of a bronchodilator, and 4
(7.7%) reported inhaled corticosteroid use. In 1989,
48 subjects were asymptomatically bronchial hy-
perresponsive, and 106 subjects were labelled as
non-asthma BHR.
Participants and non-participants in the reassess-
ment of the original birth cohort were only
different in gender, the proportion of females was
higher among participants in the reassessment (54%
and 45%, Po0:05). Furthermore, subjects lost to
follow-up between the initial assessment and
reassessment did only differ from the current study
population in smoking status obtained in the initial
assessment, the proportion of smokers was signifi-
cantly lower in the reassessed subjects (18%) as
compared to those who went lost-to-follow-up
after the initial assessment (27%, Po0:02).
Characteristics of asthmatic and non-
asthmatic subjects
Subject characteristics and the results of univariate
analyses for differences between the asthma and
non-asthma subgroups are presented in Tables 1
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from non-asthma in age, gender, smoking status, or
education level, but showed lower lung function
values at the time of reassessment. At the
reassessment, asthmatics seemed generally more
limited in their functional health status compared
to non-asthmatics (Fig. 2). There was no difference
in mean physical fatigue scores between asthmatics
(12.3, SD ¼ 5.1) and non-asthmatics (11.3, SD ¼ 5.6,
P ¼ 0:245).
Asthma and future career limitations
The majority of all subjects were employed at the
time of reassessment, most of them on a full-timeTable 1 Demographic and lung function characteristics
figures are percentage and number of subjects (n), unless
Entire samp
(n ¼ 206)
% (n)
Demographics
Age, years (mean, SD) 30.0(3.2)
Gender, %male (n) 46.6(96)
Education level, % low (n) 48.3(99)
Socio-economic status, % low (n) 51.7(106)
Smoking, % current smoker (n) 16.5(34)
Lung function reassessment 2003/2004
FEV1 as % predicted preBD (mean, SD) 99.5(12.6)
FVC as % predicted preBD (mean, SD) 102.7(11.0)
FEV1 /FVC, % preBD (mean, SD) 83.2(5.9)
FEV1 as % predicted postBD (mean, SD) 100.5(10.7)
FVC as % predicted postBD (mean, SD) 102.9(10.8)
FEV1/FVC, % postBD (mean, SD) 83.4(5.7)
BHR, % positive (n) 26.1(52)
Bronchial obstruction, % yes (n) 3.9(8)
Asthma symptoms, % yes (n) 43.7(90)
Age first asthma symptoms, median (IQR) xx (xx)
Lung function initial assessment 1989
FEV1 as % predicted preBD (mean, SD) 93.9(14.0)
FVC as % predicted preBD (mean, SD) 96.6(13.7)
FEV1 /FVC, % preBD (mean, SD) 97.9(12.2)
BHR, % positive (n) 41.7(86)
Bronchial obstruction, % yes (n) 15.5(32)
Asthma symptoms, % yes (n) 38.8(80)
Pre/postBD (bronchodilator): measured before/after administrat
Low education level:ocollege degree or university level.
Low socio-economic status profession of the breadwinner of the
Socio-economic status is registered in the Nijmegen Continuous M
FEV1: forced expiratory volume in 1 s.
FVC: forced vital capacity.
BHR: Bronchial hyperresponsiveness; positive if PC20 histamine o
Bronchial obstruction: FEV1oFEV1 predicted—2SD.
Asthma symptoms: chronic cough, wheezing, chest tightness with
IQR: inter-quartile range is the width of an interval containing th
Assessed at the time of re-assessment 2003/2004.base (Table 2). There were no differences between
asthmatic and non-asthmatic subjects in current
contract type (full-time/part-time employment).
Rates of experienced vocational and/or profes-
sional career limitation are described in Table 2.
Dropping out of school seemed to occur twice more
often among asthmatics, but this difference was
not statistically significant (P ¼ 0:144). Getting a
negative vocational study advice considering future
respiratory health hazards, missing exams or tests,
refusing or quitting a job because of (potential)
respiratory complaints, and work disability were
infrequently reported in both groups, but also
tended to be more prevalent among asthmatic
subjects. Only one asthmatic subject did not startof 206 study subjects from Dutch general practices
stated otherwise.
le Asthma
(n ¼ 52)
Non-Asthma
(n ¼ 154)
P-value
% (n) % (n)
30.6(3.5) 29.8(3.1) 0.113
57.7(30) 42.9(66) 0.064
57.7(30) 45.1(69) 0.116
46.2(24) 53.6(82) 0.354
17.3(9) 16.2(25) 0.857
95.8(11.1) 100.8(12.8) 0.013
101.1(11.8) 103.2(10.7) 0.234
80.6(6.4) 84.1(5.4) 0.000
97.5(10.8) 101.5(10.4) 0.020
101.3(11.7) 103.4(10.5) 0.231
81.6(6.4) 84.0(5.3) 0.017
44.9(22) 20.0(30) 0.001
9.6(5) 2.0(3) 0.026
71.2(37) 34.4(53) 0.000
10.0(15) xx (xx) xx
85.8(12.6) 96.7(13.4) 0.000
93.2(12.0) 97.7(14.1) 0.043
92.6(12.5) 99.7(11.6) 0.000
73.1(38) 31.2(48) 0.000
36.5(19) 8.4(13) 0.000
92.3(48) 20.8(32) 0.000
ion of 400mg salbutamol aerosol by spacer.
family required no or lower vocational education.
orbidity Registration (CMR) as standard procedure.
8mg/ml.
wheezing, or dyspnea.
e middle 50% of the sample.
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Figure 2 Functional health in asthma and non-asthma 2003/2004 reassessment.
Vocational and working career of asthmatic adolescents 1169the desired vocational education because of his
respiratory health. Educational delay of at least 6
months, and workplace or job adjustments to
prevent or reduce respiratory problems were more
common in both groups. Educational delay oc-
curred equally frequent in both groups, whereas
job adjustments were more frequently reported by
asthmatics (Table 2). The proportion of subjects
reporting desiring job adjustments was significantly
higher among asthmatics (22%) compared to non-
asthmatics (9%, P ¼ 0:011).
In both groups only one subject had ever
contacted an occupational physician because of
respiratory-related problems. The proportion of
subjects reporting X2 symptoms during or directly
after work was higher among asthmatics. Asth-
matics subjects reported exposure to provocating
factors during work slightly more often than non-
asthmatics, but this difference was not statistically
significant (P ¼ 0:160, Table 2).Risk of future absence from work and
limitations in daily activities
Absence from work and limitations in daily activ-
ities due to respiratory signs or symptoms were
reported by 9% (n ¼ 18) of all subjects (Table 2).
All-cause absence from work and limitations in
daily activities were reported by 47% (n ¼ 93) and
38% (n ¼ 78) of all subjects, respectively. Asth-
matic subjects were at higher risk for experiencing
days with limitations in daily activities because of
respiratory causes (OR ¼ 2.6, 95% CI 1.0, 7.0),
whereas a tendency in the same direction was
observed for all-cause limitations (OR ¼ 1.8, 95% CI0.9, 3.3). Asthmatics also tended to be at higher
risk for all-cause absence from work (OR ¼ 1.7, 95%
CI 0.9, 3.3) (Table 2). All-cause absence from work
and all-cause limitations in daily activities in the
year prior to reassessment were o7 days in
approximately 80% of all cases.
Asymptomatic bronchial hyperreactivity and
future career limitations
Excluding the subgroup with asymptomatic bron-
chial hyperreactivity from the non-asthma group
had no effect on the risk estimates for absence
from work or limitations in daily activities between
asthmatics and non-asthmatics (data not shown).
The non-asthmatic BHR+ and BHR subgroups did
not differ in the proportion of subjects with
absence from work or with limitations in daily
activities (respiratory or all-cause), nor did these
subgroups differ in vocational and professional
career limitations (P40:05, Table 2).
Determinants of all-cause absence from
work and limitations in daily activities
Age, level of education, BHR nor lung function
values were related to future all-cause absence
from work or all-cause limitations in daily activ-
ities. Absence from work was more common among
women (P ¼ 0:012). Women also tended to experi-
ence limitations in daily activities more often
(P ¼ 0:067). All-cause limitations in daily activities
and absence from work in the past year were
associated with functional health status limita-
tions (Table 3). Subjects with limitations in daily
ARTICLE IN PRESS
Table 3 Association between total work absence and limitations in daily activities, and physical fatigue and
functional health scores obtained in the 2003/2004 reassessment.
Total (n ¼ 198) Work absence all-cause
42 days (n ¼ 93) ¼o2days (n ¼ 105) P-value
Functional health 1
Physical fitness % Limited (n) a 21.2(42) 26.9(25) 16.2(17) 0.066
Feelings % Limited (n) a 17.8(35) 22.6(21) 13.5(14) 0.095
Daily activities % Limited (n) a 12.1(24) 14.0(13) 10.5(11) 0.451
Social activities % Limited (n) a 6.6(13) 9.7(9) 3.8(4) 0.096
Overall health % Limited (n) b 10.1(20) 16.1(15) 4.8(5) 0.008
Total (n ¼ 206) Daily activities limitations all-cause
42 days (n ¼ 78) ¼o2 days (n ¼ 128) P-value
Functional health: 1
Physical fitness % Limited (n) a 20.9(43) 23.1(18) 19.5(25) 0.554
Feelings % Limited (n) a 18.5(38) 21.8(17) 16.5(21) 0.347
Daily activities % Limited (n) a 13.6(28) 23.1(18) 7.8(10) 0.002
Social activities % Limited (n) a 7.3(15) 11.5(9) 4.7(6) 0.066
Overall health % Limited (n) b 10.7(22) 16.7(13) 7.0(9) 0.030
Five-point ordinal scale, ranging from 1 ¼ ‘no limitation at all’ to 5 ¼ ‘severely limited’.
(a) Limited: score ‘3,4,5’, and (b) limited: score ‘4,5’.
K.H. Orbon et al.1170activities felt more fatigue (mean, SD) (12.8, 5.2),
as compared to those with p2 limited days (10.8,
5.6) (P ¼ 0:014). Mean fatigue scores for those with
and without all-cause absence from work were
12.0 (SD ¼ 5.2) and 10.8 (SD ¼ 5.6), respectively
(P ¼ 0:127).Discussion
In this study we investigated whether young adults
with a history of asthma in adolescence experi-
enced more limitations in their later vocational and
early professional career compared to contempor-
aries without such a history. The results indicate
that there were small differences between asth-
matics and non-asthmatics with regard to their
vocational and professional careers (i.e. in experi-
encing symptoms during or directly after work,
functional health status, and risk on experiencing
days with limitations in daily activities because of
respiratory complaints). However, these differ-
ences generally did not reach the level of statistical
significance. As far as we are aware, this is the first
study to examine the impact of a history of asthma
on a broad spectrum of more or less radical
limitations during the vocational and professional
career of young adults in the general population
over a longer period of time.Differences in career limitations between
asthma and non-asthma
The proportion participants reporting vocational
and professional career limitations was small in
both groups, but limitations slightly but consis-
tently seemed to occur more frequently in the
asthmatic subgroup (e.g. dropping out of school,
unemployment, and refusing a job due to potential
respiratory complaints). Asthmatics seemed to
experience more limitations in their functional
health status, although the differences did not
reach the level of statistical significance in all
domains. Asthmatic subjects did have an increased
risk for future all-cause absence from work, and for
future limitations in daily activities both all-cause
and respiratory related. However, in most cases the
differences were in the magnitude of only a few
days per year. The majority of all participants (80%)
reported less than 8 all-cause sickdays or days with
limited activities in the past year, and there was
no difference in absence from work due to
respiratory causes between asthmatic and non-
asthmatic subjects.
The discordance between our results and pre-
vious studies2,10,11 reporting a more pronounced
negative effect of asthma on career limitations
might be explained by our relatively young study
population: all subjects were at the beginning of
their professional careers. Another explanation
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in our population, which, on the other hand, does
represent the actual distribution of asthma severity
in the general population. Differences in health
care system and asthma management between the
countries where the studies were conducted are
also likely to affect the level of experienced career
limitations. Our results are consistent with previous
studies, reporting normal work ability in most
patients with recent-onset asthma,5 and that
asthma only has small adverse effects on the
employment status of young adults.8
In order to minimize functional limitations and
participation problems at work and daily life for
persons at risk, we recommend to pursue the
generally accepted guidelines for asthma manage-
ment, such as: influenza virus vaccination, allergen
avoidance and diminishing exposure to triggers at
home and at work. Furthermore, we recommend
patient education about asthma management,
information on potential hazards, and supporting
patients in their process of adaptation to their
disorder.33Association between asymptomatic
bronchial hyperresponsiveness and career
limitations
Previous investigations have suggested that indivi-
duals with asymptomatic bronchial hyperrespon-
siveness may be in a latent phase of asthma that
will become clinically active in due time.20–23
However, we did not observe differences in
experienced vocational and professional career
limitations between non-asthmatic subjects with
and without asymptomatic bronchial hyperrespon-
siveness. Subjects with asymptomatic bronchial
hyperreactivity were not at higher risk for absence
from work or limitations in daily activities (respira-
tory or all-cause) in future years.Determinants of all-cause absence from
work and limitations in daily activities
Neither lung function nor bronchial hyperrespon-
siveness assessed in 1989 and 2003 were associated
with all-cause absence from work or limitations in
daily activities. Work absence and daily activity
limitations on their turn did seem to be associated
with feeling more fatigue and lower functional
health status, although these associations did not
always reach the level of statistical significance.
These findings are in agreement with previous
studies reporting that psychosocial disease vari-ables are stronger predictors of absence from work
than lung function indices are.5,6,34,35Methodological aspects
Previous study reported that a considerable pro-
portion of the patients presenting acute bronchitis
are actually patients with asthma.38 It is hard for
GPs to differentiate between these two. Therefore,
subjects with X4 acute bronchitis diagnoses were
also labelled as asthmatics. Only 5 subjects were
labelled asthma solely based on this criteria.
Interpretation of our results should be put in the
perspective of the possible effects of respondent
selection, unavailability for follow-up, and poten-
tial reporting bias discussed below. The age of our
study population in which subjects are busy starting
their careers and leave home to go live on their
own might partially explain the substantial lost to
follow-up. Nevertheless, it is a point of concern
since it can lead to selection bias. To examine the
representativeness of the study group we compared
sociodemographic features of the participants and
non-participants. The study population consisted of
a higher proportion of females as compared to the
subgroup subjects from the original birth cohort
that was lost to follow-up. Furthermore, the
percentage of smokers was significantly lower in
the reassessed subjects as compared to those who
went lost-to-follow-up after the initial assessment.
Female gender and smoking are usually associated
with higher levels of sick leave. The higher
proportion women in our study population might
have resulted in an overestimation of the figures in
the general population, whereas, the lower propor-
tion of smokers might have led to an underestima-
tion. One can only speculate which effect might
have been stronger. There were no differences in
age, socio-economic status, asthma symptoms,
bronchial hyperresponsiveness or lung function
indices between participants and non-participants.
The rather small sample size obviously limits the
power of this study, which should be borne in mind
when interpreting the results.
Vocational and professional career limitations
were self-reported by the study participants, a
method that has been used in other studies
examining disability and absence from work.3,5,34,36
In order to minimize recall bias only high-impact
career events like negative schooling advice,
educational delay, job adjustments and work
disability were inquired for longer than one year.
Absence from work and days with limitations in
daily activities were assessed over the past 12
months. This seems appropriate, as a relatively
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annual number of sick days recorded in employers’
registers and self-reported sick days.37 We have no
reason to believe that the recall of sick days has
been different for asthmatic and non-asthmatic
subjects.
Nine percent of all study participants reported
absence from work or days with limited activities
due to respiratory complaints. For asthmatic sub-
jects it might have been difficult to distinguish
absence due to respiratory complaints from ab-
sence due to other conditions, since it may often be
a combination of factors. Therefore, we also
presented all-cause absence from work and all-
cause limitations in daily activities.
In conclusion, the majority of the examined
vocational and professional career limitations
occurred rather infrequently in both asthmatic
and non-asthmatic subjects. This study shows that
asthmatics seem to have a slightly increased risk on
future work absence and limitations in daily
activities, but that these differences are mostly in
the magnitude of only a few days per year. Our
results also show a consistent trend that other
career limitations seem to occur more frequently
among subjects with a history of asthma. None-
theless, the majority of asthmatics seem to be only
slightly limited in their professional careers. In non-
asthmatic young adults the presence of asympto-
matic bronchial hyperresponsiveness did not seem
to lead to professional career limitations.Acknowledgements
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